Chirurgia modernă a pancreasului consideră pancreatectomia distală cu conservarea splinei ca procedură optimă pentru leziunile pancreatice benigne sau cu malignitate scăzută localizate la nivel corporeocaudal. Obiectivul prezentului articol este descrierea tehnicii pancreatectomiei distale cu conservarea splinei şi prezervarea vaselor splenice pe cale laparoscopică (LSPDP-SVP) precum şi rezultatele utilizării acestui procedeu în perioada 2017-2018 în Ponderas Academic Hospital.
Introduction
Nowadays laparoscopic distal pancreatectomy (Lap-DP) is recognized worldwide as a feasible and highly beneficial procedure due to less invasiveness, reduction in hospital stay and complications rate (1) (2) (3) . The spleen preservation is preferred due to its favorable role inregulating balance between the hematologic and immune systems (2, 4) . Spleen preserving Distal Pancreatectomy (SPDP) is commonly applied in patients with benign or low-grade malignant tumors in the body and tail of the pancreas.
Two surgical techniques for SPDP have been described. The first technique was described by Kimura (spleen preserving distal pancreatectomy with splenic vessel preservation -SPDP-SVP) and preserves the main splenic artery and vein and excises the tail of the pancreas and those small, short vascular connections to the body (5) . The second technique was described by Warshaw and involves resection of the splenic vein and artery before distal pancreatectomy, and conservation of the short spleno-colic and gastric vessels to keep normal blood flow for the spleen (spleen-preserving distal pancreatectomy with splenic vessel resection -SPDP-SVR) (6, 7) . Spleen preserving distal pancreatectomy is considered as first choice operation for patients with benign or small low-grade malignant tumors of the body or tail of the pancreas. In such cases, where the prognosis is excellent, it seems to be more beneficial for the patient to receive a minimal invasive spleen preserving operation so as to avoid lifetime immune deficiency and thrombocytosis.
Aim
We are presenting our technique and the early results in performing Laparoscopic Spleen preserving distal pancreatectomy with splenic vessel preservation (LSPDP-SVP) in 2017-2018, in a single private institution.
Technique
The patient is placed on the surgical table in supine position ("French position"). The port position is presented in Fig 1. The trocars' scheme is: one 12-mm trocar for the 45 degrees telescope, one12-mm and one 5-mm trocar for the main surgeon, one 5-mm trocar for the first assistant, and one 5 mm or 12 mm trocar for the liver retractor.
The procedure is initiated with a careful inspection of the peritoneal surfaces, omentum, mesentery, and the viscera to rule out metastatic disease. Intraoperative ultrasound (US) can be used to evaluate the liver and localize the lesion(s) in the pancreas.
In order to perform the procedure, adequate knowledge of the pancreas surgical anatomy, consisting in blood vessels, Toldt fascia structure, the ligaments between the pancreas, the colon, the left kidney, and the diaphragm is mandatory. The fusion fascia is composed of loose connective tissue allowing the mobility of the pancreas from the retroperitoneal area, through-out a retroperitoneal or an anterior interfascial plane.
The body and tail of the pancreas are exposed by opening the lesser sac. The stomach is either fixed to the abdominal wall with a stay-suture or lifted with a Cushieri liver retractor in order to have a good visualization of the celiac trunk and splenic vessels. Sometimes only retracting the liver and adequate positioning the patients gives enough space for the procedure (Fig. 2) . Mobilization of the splenic flexure of the colon start from lateral to medial with the spleno-colic ligament mobilization, continuing with the transverse mesocolon division at the inferior border of the pancreas using the monopolar hook. At the end, the inferior border of the pancreas and the splenic vein are exposed (Fig. 3 ) Posteriorly, we continue with carefully dissection of the pancreas body and then, the fascia of Toldt is cut to expose the splenic vein. The dissection starts medial to the pancreatic lesion careful being performed circumferentially around the splenic vein. Such dissection will, in addition, help identify the splenic artery at this level. Care must be taken to prevent vein inadvertent injury; sometimes small brunches that runs posteriorly have to be dissected with caution using a bipolar forceps, (classic or computer assisted) and then divided with scissors or monopolar cautery or by means of a harmonic scalpel. From our point of view KARL STORZ RoBi rotating bipolar forceps is the best solution due its right angle that facilitate dissection and precise and soft work on tissue. Visual magnification through the laparoscope permits excellent control of the small pancreatic veins (Fig. 4) .
The upper border of the pancreas is also exposed and also the splenic artery on the superior edge of the pancreas, at the emerge from the coeliac trunk. The artery is circumferentially dissected at the pancreatic border. It can be controlled with a vessel loop which helps retracting superiorly to allow proper limphadenectomy and visualization of the splenic vein at the level of the pancreas transection.
The splenic vein is inferiorly retracted while the splenic artery is slightly superiorly lifted. Thus, we can completely encircle the body of the pancreas at the level of transection -at least 2 cm from the tumor, a tunnel being created between the splenic vessels and the pancreas (Fig. 5) .
Once adequate mobilization of the pancreatic body has been achieved, an endos-copic stapler is placed across the body of the pancreas sparing the main splenic vessels, carefully checking anteriorly and posteriorly the stapler's positioning (Fig. 6 A, B) . Alternatively, the harmonic scalpel can also be used to divide the pancreaticparenchyma.
Optimal stapling of any tissue requires an . We consider that it is better to control a bleeding with clips, suture or hemostatic sponge then to experience pancreatic tissue laceration.
Once the proximal pancreatic tissue is divided, the specimen is grasped and gently retracted anteriorly to further allow dissection of the vessels in their course to the spleen. Retraction and visibility during splenic hilum dissection is facilitated by the fact the pancreas is transected. A medial-to-lateral approach is used, branches of the splenic vein are carefully dissected coagulated and sectioned with sharp scissors and, arterial bunches, which run just superior to the vein, are treated in a similar fashion taking care not to injure the adventitia of the splenic artery (Fig. 7) .
After completion of the spleen-preserving distal pancreatectomy, the specimen is placed in an Endo-bag (Fig. 8 ) and removed via a suprapubic (Pfannenstiel) incision. When it is needed (for example in a large neuroendocrine tumor) a loco-regional lymphadenectomy is routinely performed. The pancreatic stump transection line is evaluated for bleeding and when it is needed,hemostatic clips are applied (Fig. 9 ).
In the early stages of our experience in laparoscopic distal pancreatecomy oversewing the pancreatic remnant using an absorbable suture (PDO-30) was the routine, as we learned from open surgery. Nowadays, with the new laparoscopic technology and hemostatic materials, we consider that oversewing is no longer necessary. 
Results
We have used this technique in 5 cases, all of them operated during last 2 years, in a private institution (Ponderas Academic Hospital). All patients were extensively evaluated prior to surgery. Computed tomography (CT) with multi-phase intravenous contrast or contrast enhanced magnetic resonance imaging (MRI) have be performed for all patients. These studies provide information on the nature of the primary pathology and its anatomic relationship to key surrounding structures such as the splenic vessels and celiac axis. Endoscopic ultrasound (EUS) with EUS-guided fine needle aspiration (FNA) was used for characterization of cystic lesions through aspiration and cyst fluid analysis and tissue diagnosis. Demographic characteristics, intraoperative and postoperative data are presented in Table 1 .
Discussions
The topics for discussions in this technique could be related with the indications, secondly with the potential risqué of splenic vein thrombosis related with extended vascular dissection and vascular trauma, and tertiary about the role of robotic surgery.
Spleen preserving laparoscopic distal pancreatectomy is considered as first choice operation for patients with benign or small low-grade malignant tumors of the body or tail of the pancreas, such as cystic tumors, IPMN, or even chronic pancreatitis (8) . For pancreatic adenocarcinoma, laparoscopic en bloc resection of pancreatic tail, lymphadenectomy with splenectomy is the procedure of choice, demonstrating better oncological outcomes (5-year overall survival was 33%)(9,10). Spleen preserving distal pancreatectomy techniques at this moment are not indicated for pancreatic adenocarcinoma of the pancreatic tail, although modified Warshaw techniques have been presented with good short-term and long-term prognoses (11) .
For LSPDP the difficulty is related with the splenic vessels dissection and manipulation. Primary dissection and control of main trunk of splenic artery and vein will help to quickly control bleeding during vascular rupture in small vessels dissection. Gentle actions are needed when manipulating the vessels. When the bleeding point is clear, bleeding is first controlled with a clamp. Careful suction and temporary occlusion is performed with titanium clips, and then the bleeding points are sutured with 5-0 Prolene under direct vision and then the titanium clips areremoved. If the bleeding point is not clear, gauze have to be applied for small blood vessel bleeding, and after removal of the specimen, the bleeding point can be detected and solved either by suturing or bipolar coagulation. Highly precise laparoscopic surgery requires an understanding between the main surgeon and the assistant such that in the event of bleeding, adept, timely and accurate exposure of the bleeding point can help control the bleeding within the shortest possible time (12) . In a study that have evaluated the vascular patency after LSPDP the patients with vascular obliteration were the cases related to frequent bleeding during the operation, and many vascular manipulations were required in order toconserve splenicvessels (13) . The worst scenario has to be discussed with the team and well prepared. Robotic surgery, with three-dimensional magnified view and seven-degree articulating movement instruments, without tremor, and 3 working arms enable the operator to handle the tissue and organ with precise manipulation, and access the vessels dissection from different angles. The lack in haptic feed-back and the fact that this advanced procedure is performed only by experimented surgeons is probably the cause that the study which compared the vascular patency rate between two different minimally invasive approaches (laparoscopic vs. robotic) based on the hypothesis that robotic surgical system would be beneficial in patency of conserved splenic vessel have shown no significant statistical differences in vascular patency of conserved splenic vessels between the two groups (13).
Conclusion
LSPDP-SVP is safe, reproductible and demonstrated very good outcomes when certain indications are respected. We consider that, in centers with expertise in advanced experience in minimally invasive surgery, LSPDP-SVP should be recommended as the first choice for the treatment of benign and low-grade malignant tumors in the distal pancreas. none declared.
